Introduction
Organophosphorous pesticides, widely used in agricultural practice, have adverse health implications, even at trace levels, and the development of efficient analytical methods for their estimation in food and environmental samples is of importance. Owing to the advantages of simplicity, rapidity and reliability, biosensor techniques for this purpose have gained ground in recent years. A number of potentiometric (Vonstorp and Guilbault, 1972; Toshihiko and Ishibashi, 1995) and amperometric (Hart and Hartley, 1994; Budnikov and Evtugyn, 1996) type biosensors have been reported, based on the inhibition of acetyl or butyryl cholinesterases by organophosphorous pesticides. However, these methods suffer from the drawback of enzyme inactivation due to irreversible inhibition by pesticides.
An amperometric biosensor based on coupling a potato tissue slice (rich in acid phosphatase) and immobilized glucose oxidase (GOD) with a Clark O 2 electrode has been reported by Schubert et al. (1984) for the analysis of inorganic phosphate. In this communication, we report the development of a similar biosensor system for the sensitive measurement of organophosphorous pesticide Paraoxon. glucose 6-phosphate is converted to glucose in the presence of acid phosphatase and further oxidised to gluconic acid catalysed by GOD. Activity of the acid phosphatase is inhibited by organophosphorous pesticide, resulting in a reduction in the second reaction, monitored in terms of a change in output voltage of the biosensor proportional to the pesticide concentration.
Principle of measurement

Materials and methods
Glucose oxidase (GOD) (E.C.1.1.3.4) from Aspergillus niger and BSA were from Sigma. The pesticide, Paraoxon, was from Chem Services, West Chester, USA. The cellophane membrane was from Spectra/por, Houston, Texas, USA. The Clark type O 2 electrode of 10 mm diameter was purchased from M/S Century Instruments, Chandigarh, India. GOD was immobilized on a cellophane membrane using gelatin by a crosslinking method (Guilbault and Coulet, 1983) . This, along with a thin slice of fresh potato of about 0.1 mm thickness sectioned from the inner part of the potato, was placed on the electrode surface in a sandwiched form using Teflon and cellophane membranes and held together with an 'O'-ring. The potential of the gold cathode was fixed at -650 mV vs Ag/AgCl anode, with 0.1 M KCl as the electrolyte. The output voltage from the electrode was amplified through a detector system and measured through a digital voltmeter.
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A dual enzyme amperometric biosensor for monitoring organophosphorous pesticides 4 mg sodium azide/l as a bacteriostatic agent. For the analysis of the pesticide samples, the dual enzyme electrode was immersed in a sample cell (5 ml) containing 1 ml 0.1 M sodium citrate buffer, pH 4.5, at 27 ± 1°C and kept agitated. The substrate, 38.7 mM glucose 6-phosphate (100 l), was then injected. The output voltage sharply falls and reaches a steady state value in about 15 minutes. The pesticide solution (100 l) was then injected and the output voltage measured. After each experiment, the electrode membrane tip is kept in fresh buffer for 10 minutes and then it is ready for the next analysis.
Results and discussion
Reproducibility of the results was tested by repeated analyses and the response was found to be stable over a period of 8 days performing more than 70 analyses. The steady response for 10 g Paraoxon/ml is shown in Figure 3 . 
